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DETAILED ACTION 
Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 1, 3-6, 8-10, 13-17, 19-23, 25-28, 30-32, 34-36 are rejected under 35 
U.S.C. 103(a) as being unpatentable over Kawamura et al. (U.S. 6,474,772) in view of 
Fujiwara (Pub. No. U.S. 2003/0058332). 

Kawamura et al., an acknowledged prior art, discloses a method for determining 
thermal turn-on energy of a printhead comprising: 

• (referring to claims 1 , 10, 16, 27, 36) firing the printhead at a first firing 
frequency (Ft) over an initial range of print energies to detect an approximate 
range of print energies in which the turn-on energy is located (see Fig. 4A and 
associated discussions). 

• (referring to claims 3, 19-21) wherein firing the printhead at the first firing 
frequency over the initial range of print energies comprises passing a first 
plurality of substantially constant voltage electric signals through heater 
resistors within the printhead and varying a pulse width (W t ) of the first 
plurality of substantially constant voltage electric signals within a first range of 
pulse widths (col. 3, line 58 to col. 4, line 6), 
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• (referring to claim 4) varying the pulse width of the first plurality of 
substantially constant voltage electric signals comprises reducing a pulse 
width of each successive signal in the first plurality of substantially constant 
voltage electric signals (col. 3, line 58 to col. 4, line 6), 

• (referring to claims 5, 1 3, 30) varying the pulse width of the first plurality of 
substantially constant voltage electric signals comprises reducing a pulse 
width of each successive signal in the first plurality of substantially constant 
voltage electric signals by a first amount (col. 3, line 58 to col. 4, line 6), 

• (referring to claim 6) wherein when firing the printhead at the first firing 
frequency, different print energies are obtained by varying pulse width of an 
electric signal passed through heater resistors within the printhead (col. 3, line 
58 to col. 4, line 6), 

• (referring to claims 8, 14, 17, 25, 28, 34) wherein the approximate range of 
print energies in which the turn-on energy is located is detected by monitoring 
temperature of the printhead (using the temperature sensor 21 ) in order to 
approximate a range of pulse widths where a minimum temperature of the 
printhead occurs (Fig. 4B) (col. 3, line 67 to col. 4, line 6), 

• (referring to claims 9, 15, 26, 35) wherein the value for the turn-on energy is 
determined by monitoring temperature of the printhead in order to determine 
a pulse width where a minimum temperature of the printhead occurs (col. 3, 
line 67 to col. 4, line 6). 
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However, Kawamura et al. fails to teach the second stage of the algorithm for 
determining thermal turn-on energy of the printhead. 

Fujiwara clearly discloses the claimed algorithm in general as shown in Fig. 1 , 
which includes the first detecting step with the input values of the laser intensities being 
selected over an initial range to obtain a first approximate range of optimum laser 
intensity, and the second detecting step in which the optimum input value obtained in 
the first detecting step is further selected at finer intervals smaller than the first interval 
until the desired value is obtained. While Fujiwara does not disclose application of the 
algorithm to turn-on energy adjustment by firing the printhead at predetermined firing 
frequency, the disclosure is reasonably pertinent to the claimed invention since it solves 
the same problem of determining the optimal value of a variable for a given constant 
variable in the same manner as Applicants. The purpose of implementation of the 
algorithm is to reduce the length of an optimization process, as suggested in the 
Background and Summary of the Fujiwara disclosure. Accordingly, it would have been 
obvious to one of ordinary skill in the art at the time the invention was made to utilize the 
algorithm disclosed by Fujiwara for the purpose of reducing the length of optimization in 
the determination of the turn-on energy. Setting of a higher second firing frequency as 
well as reducing the pulse width with a second smaller amount are suggested since the 
tested value is suggested to always be within the narrower range being tested in the 
second iteration step. 
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3. Claims 37, 39-44, 48-49 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Kawamura et al. in view of Fujiwara and Walker et al. (U.S. 
6,244,682). 

Kawamura et al. in view of Fujiwara discloses all the basic limitations of the 
claimed invention (see rejection in paragraph 2 above) except for the storage media. 

Walker et al., another acknowledged prior art, discloses a method and apparatus 
for determining turn-on energy for a printhead and suggests that the calibration 
functions can be implemented as firmware or software instructions for a conventional 
microprocessor or ASIC (col. 1, lines 28-40). 

It would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to implement the program codes suitable for carrying out 
the determination of the turn-on energy for a printhead in the modified device of 
Kawamura et al. as suggested by Walker et al. The motivation for doing so would have 
been to automate a would-be complex process. 

Allowable Subject Matter 

4. Claims 2, 7, 1 1-12, 18, 24, 29, 33, 38 and 45-47 are objected to as being 
dependent upon a rejected base claim, but would be allowable if rewritten in 
independent form including all of the limitations of the base claim and any intervening 
claims. 

5. The following is a statement of reasons for the indication of allowable subject 
matter: the primary reason for the indication of the allowability of claims 2, 11, 18, 29, 
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38 and 45, is the inclusion therein, in combination as currently claimed, of the limitation 
"wherein the second firing frequency is more than twice the first firing frequency", which 
is not found taught the prior art of record considered alone or in combination. 

The primary reason for the indication of the allowability of claims 7, 12, 24 and 
33, is the inclusion therein, in combination as currently claimed, of the limitation "firing 
ink at additional print frequencies in order to more accurately determine the value for the 
turn-on energy of the printhead", which is not found taught the prior art of record 
considered alone or in combination. 

Claims 46 and 47 are allowable because they are directly/indirectly dependent 
from claim 45 above. 

Pertinent Prior Art 

6. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

Wade et al. (U.S. 5,428,376) discloses a thermal turn-on energy test for an ink jet 
printer comprising firing the printhead with a series of firing pulses at a predetermined 
firing frequency, incrementally decreasing the firing pulse width while keeping the 
supply voltage constant, and sampling the temperature of the printhead for different ink 
firing pulse energies applied to the heater resistors. 
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Contact Information 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Hai C Pham whose telephone number is (571) 272- 
2260. The examiner can normally be reached on M-F 8:30AM - 5:30PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Stephen D Meier can be reached on (571) 272-2149. The fax phone 
number for the organization where this application or proceeding is assigned is 703- 
872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 

HAI PHAM 
PRIMARY EXAMINER 

August 1 8, 2004 



